2010-09-08 Kicker Meeting

Wednesday, September 08,2010
12:06 PM

Attendance: Morgan, Vander, Drendel, Leveling

Mu2e era Accumulator Injection Kicker:
O PbareraA:EKIKtank
= Tankwill be removed
= Tankwill be refurbished and modified
= Thethree moduleswillrunin parallel
= Tankwill beinstalled at Pbarera A:IKIK location where it will be used as the Mu2e era
Accumulator Injection Kicker.
o PbareraA:IKIK tank
=  Will be removed
=  Will be rebuiltto match the Mu2e era Accumulator Injection kicker
=  Willbe usedasaspare
o KickerSpecs
= Flattop> 1.6 micro-sec(81 bunchesis~1.54 microsec)
= Risetime-Doesnot matter
= Falltime-40nsec. We have to fitthe gap of ~3 bunches (57nsec)
= Total kick=4 mrad
= Magnets=3
® |ntegrated magneticfield=1.2KG-m
= EveryNovacycle, we will have six Mu2e pulses over 20fifteen Hz ticks.
0 Dutycycle =30%
O Burstrate = 15Hz
= |nsertionLength=Installedinthe existing Pbarera A:IKIK location.
o Willuse abumpermagnettocompensate forringing on the tail of the falling edge of the kicker.
We will need tofind agoodlocation inthe lattice to put this magnet.
o Thoughthe existingtank will be used, we will need anew powersupply.

Mu2e era Accumulator Extraction Kicker
o Willacquire the unused Tevatron proton injection kicker system
o KickerSpecs
= Flattop= 250 nsec
= Risetime =100 nsec
= Falltime =100 nsec
= Total kick=4 mrad
O The Tevatron system has five magnets (we will only use three) with a total kick of
6.7mrad. Three kickers will give us ~3.84mrad.
= Magnhets=3
= |ntegrated magneticfield=1.2KG-m
= EveryNovacycle, we will have eight Mu2e pulses over 20fifteen Hz ticks.
o Dutycycle =40%
O Burstrate=7.5Hz
® |nsertionLength=3m
o Willinstall the kicker between the 5and 6 quad locations.
o We will use three of the five magnet modules. The othertwo will be spares.\
o Wewill needto make the PFNs shorterto decrease the flattop time.
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Mu2e era DebuncherInjection Kicker
o  We will use the existing Pbar-era D:EKIK modules. Itisbelieved the aperture, rise time and
strength are all ok.
o Anew powersupplywill needto be built.
o KickerSpecs
= Flattop= 250 nsec
= Risetime =400 nsec
= Falltime =400 nsec
= Total kick=4.6 mrad
= Magnhets=3
® |ntegrated magneticfield=1.3KG-m
= EveryNovacycle, we will have eight Mu2e pulses over 20fifteen Hz ticks.
o Dutycycle=40%
O Burstrate=7.5Hz
® |nsertionLength=3m
o The magnetswill needto be radiation hardened. Greece usedinthe current magnets will break
downunderthe radiation fields expected for Mu2e operations.

DebuncherAbortKicker
o Model after Booster Dump
= The Boosterruns 8GeV beamat ~26KW , and Mu2e is expected torun 8 GeV beam at 23KW.
= The hopeiswe can model our Debuncherbeam dump afterthe Booster system.
The hopeisto use the existing D:IKIK magnets
The beam dump would be stacked inthe AP2 line between the Debuncherand left bends.
We wouldre-directthe abortline more to the center of the enclosure:
g-2 compatibility
= Tomake compatible withg-2, we would leave the AP2line in place
= We would have aswitch magnetthat would be off when g-2ran beam from the AP2 line to
the Debuncher, and onwhenwe run beam fromthe Debunchertothe AP2 abort.
o Twooperatingscenarios
= (Clean-up: The kickerwould needtofire atthe end of every spill forcleanup
= Abort: Ifthe beam permit drops we would inhibitincoming beam and abortbeamin the
Debuncher.
o Ittakes half of the 15Hz tick to charge the kicker.
o Itshould be noted that we will need to have a better protection system forour permit which we
will rely ontoinhibitincoming protons.
o KickerSpecs
= Flattop> 1.6 microseconds
= Risetime =400 nsec
® Falltime-doesn't matter

O O O O

Accumulator AbortKicker
o Wediscussedone scenarioof combiningthe Debuncherand Accumulatorabort systems.
= The aborted Accumulatorbeam would be kicked outthe A/Dline by the Mu2e era
Accumulator extraction kicker.
= Debuncherabortkickerwould have its PFN lengthened toincrease the time at flat top long
enoughto abortthe Debuncherbeam, followed by the Accumluatorbeamthat gets
transferred over.
= Thisscenariowas determinedto notbe possible since the Mu2e-era Accumulator extraction
kicker has a short flattop that could not take out the full circumference of the beam.
=  Effortstomake a kicker with multiple flat top lengths are technically challenging, so we will
lookinto making aseparate abort system forthe Accumulator.
o We are hoping:
= Mainuse of abort is low duty cycle studies pulses.
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= |fthe beam permitgoesaway, we are hopingitis good enough toinhibitincoming beam
and not have to abort the existing beaminthe Accumulator.
o KickerSpecs:
= Flattop >1.6 microsec
= Risetime?
= Falltime?

Septum
o We have notyet discussed what we are doing for septum in detail.
o Canwe use the BoosterSeptumasa model? Whatfield dotheyhave?

To-do List:
o Morgan - Lattice location
o Vander-Checkif Tevatron protoninjection kicker systems will be available for us
o Drendel - write-up bullet point outline of our kicker plan.

Site Infrastructure:
o Radiation effects on ourexisting shunt systems?
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